PREFACE 

Under the provisions of the Agricultural Marketing Act of 1946, the U.S. Department of 
Agriculture has maintained an active program of research in the design and utilisation of 
modern food handling facilities. As a result of its research, the Department has recommended 
construction of wholesale food distribution centers to servo many wholesale food firms in 
urban areas. Institutional grocery firms represent one kind of firm that has located in such 
centers, 

This report is based on research to aid institutional grocery wholesalers in reducing their 
warehousing cost through efficient labor practices, layouts, and facilities. The work was con- 
ducted under the general supervision of John C. Bouma, investigations leader, Specialized Facil- 
ity Deveopment, and Kenneth H. Brasfield, chief, Marketing Facilities Development Branch 

bpecial appreciation is due the various wholesale grocery firms who made their facilities 
available for detailed study. Research criteria were established by Raymond L. Collins and 
Philip B. McGill, Research Triangle Institute, under contract with the U.S. Department of Agri- 
culture The Research Triangle Institute also provided information on the kinds of products 
handled by small institutional wholesale grocery firms and the parking spaces needed for these 
wholesalers. 
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Warehouse Layout and Equipment for 

Institutional Wholesale Grocers 

in Multiple-Occupancy Buildings 

in Food Distribution Centers 

BY JAMBS N. MORRIS, JR., industrial engineer, 
Transportation and Facilities Research Division, Agricultural Research Service 

SUMMARY 



Two basic types of grocery wholesale facili- 
ties are used on urban food distribution centers 
multiple-occupancy buildings and single-occu- 
pancy buildings. A multiple-occupancy building 
is comprised of several individual units each 
measuring 30 by 100 feet. This design allows a 
grocery wholesaler to use several adjacent 
units, depending upon the size of his firm. Each 
unit includes a rail platform, mezzanine, ship- 
ping and receiving doors, concrete floor, and 
high ceiling interior. Several firms would share 
a multiple-occupancy building. A single-occu- 
pancy building, on the other hand, is designed 
to meet the needs of only one firm. 

A wholesaler's layout can be greatly influ- 
enced by his choice of forklift trucks for han- 
dling equipment. Three types of forklift trucks 
can be used in a multiple-occupancy building. 
They are the counterbalanced forklift trucks, 
which require a 10-foot-wide aisle, and the 
straddle and the extendable forklift trucks, 
both of which require a 7VMoot-wide aisle. 
Firms using counterbalanced forklift trucks 
will have less floorspace available for storage 
than those using straddle or extendable fork- 
lifts. 

Three types of costs associated with using 
forklift trucks in multiple-occupancy buildings 
are equipment, labor, and facility. As the great- 
est use of a forklift truck in institutional gro- 
cery warehousing will be in moving incoming 
products to storage, each cost can be expressed 
on the basis of a receiving cycle. 

The total cost of receiving products in a 
wholesale grocery multiple-occupancy building 
differs with the type of forklift. Counterbal- 
anced equipment costs a total of $1.516 per re- 
ceiving cycle. The straddle and the extendable 
forklift trucks are somewhat less expensive 



to operate. Straddle forklifts cost approxi- 
mately $1.426 per cycle and extendable fork- 
lifts, about $1.446 per cycle. Similarly, total 
cycle costs will affect the overall operating costs 
for institutional grocers. 

The extendable forklift truck has certain op- 
erational advantages over the straddle equip- 
ment. As a result of these advantages, many 
wholesalers may find using extendable forklift 
trucks more practical even though they are 
slightly higher in cost than the straddle type. 

Moving incoming merchandise to storage is 
only part of the wholesaling operations that 
would be carried on in a multiple-occupancy 
building. Merchandise must also be selected 
into orders and loaded into delivery trucks. 
Wholesalers have a choice of several types of 
selection vehicles. All commonly used equip- 
ment would operate efficiently in aisles designed 
for straddle or extendable forklift trucks. 

The layouts of firms in multiple-occupancy 
buildings share several common features. Suffi- 
cient space is available for receiving, checking, 
and truck-loading operations. Two areas are 
available for these purposes one at the front 
of the unit, under the mezzanine, and one on 
the rail platform. The area under the mezzan- 
ine is also used for stairs to the overhead mez- 
zanine, a first floor restroom, and temporary 
pallet storage. Sufficient space is available on 
the mezzanine for offices, restrooms, and if 
needed, repack rooms. 

Four types of storage used by all firms in 
multiple-occupancy buildings are bulk storage, 
storage on drive-in pallet racks, storage on con- 
ventional pallet racks, and shelf storage of 
hand-stacked products. 

The number of units needed by a wholesaler 
depends on the size of the firm. A layout for a 
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two-unit firm in a multiple-occupancy building 
would be 60 feet wide by 100 feet deep. A 
repack room would be located under the mez- 
zanine. Conventional pallet racks would be used 
for storage in the interior of the units. A 
wholesale facility using three units would 
measure 90 by 100 feet with a repack room 
located under the mezzanine. The rack arrange- 
ment in the interior of the units would be simi- 
lar to the design outlined for the two-unit facil- 
ity. A wholesale facility using four units would 
measure 120 by 100 feet, and the space under 
the mezzanine would be used exclusively for re- 
ceiving and loading out operations. Conven- 
tional pallet racks, bulk storage, and shelving 
would be used for storage in the interior of the 
four units. Both offices and a repack room 
would be located on the mezzanine. A wholesale 
facility using five units would be 150 by 100 
feet. The interior of the units would, be ar- 
ranged similarly to that of a four-unit firm. 
The repack room would be located on the mez- 
zanine. 

A firm using two units should be able to han- 
dle an annual volume of 3,227 tons of grocery 



products, or sales of approximately $1,290,800. 
A three-unit firm should be able to handle sales 
of 4,890 tons or $1,956,000; a four-unit firm, 
6,494 tons or $2,597,600; and a five-unit firm, 
8,156 tons or $3,262,400. 

Wholesalers needing more than 15,000 square 
feet of warehouse space should not locate in a 
multiple-occupancy building. Many firms need- 
ing this much space are successfully using mod- 
ern, single-occupancy buildings for their opera- 
tions. 

Wholesalers in multiple-occupancy buildings 
need parking space for both trucks and cars. 
Adequate parking for trucks for shipping and 
receiving operations would be available directly 
at the front of the facilities. Institutional 
wholesale grocery firms also need supplemen- 
tary parking of one space for each unit in the 
facility. This parking can be located in the 
center of the 350-foot-wide street between mul- 
tiple-occupancy buildings. In addition, a two- 
unit firm should have parking spaces for five 
cars; a three-unit firm, for six cars; a four-unit 
firm, for nine cars, and a five-unit firm, for 12 
cars. 



INTRODUCTION 



The costs associated with grocery warehous- 
ing have increased rapidly. The average hourly 
wage of nonsupervisory employees in the 
wholesale trade, as well as the costs of equip- 
ment and construction, has increased substan- 
tially in recent years. 1 For example, the aver- 
age hourly wage of employees in the wholesale 
food industry increased from $2.16 an hour to 
$2.96 an hour, or 37 percent, from March 1963 
to March 1969. Many wholesale grocers by 
moving into new well-planned warehouses and 
utilizing modern materials-handling equipment 
and storage aids have reduced their total han- 
dling: costs. Some of these wholesalers have lo- 
cated in urban food distribution centers. 

The U.S. Department of Agriculture has 
maintained a research program to develop mod- 
ern and efficient layouts and methods of opera- 



tion to assist grocery wholesalers to minimize 
their marketing costs. Previous research re- 
ports have described how efficient work meth- 
ods, balanced work crews, better utilization of 
equipment, and improved layout would increase 
labor productivity in modern one-story and in 
multistory warehouses used by a single 
wholesaler. 2 

Of the grocery wholesalers Jocating on food 
distribution centers, some are too small to need 
a separate warehouse. These grocers share a 
building with other wholesalers. Some of the 
small wholesalers have experienced difficulty 
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because of their improper selection of handling 
equipment and too much or too little apace. 
The primary objectives of this study were : 

1. To examine the handling equipment re- 
quired for efficient operation. 

2. To develop suitable layouts for various 
sizes of institutional grocery firms in multiple- 
occupancy buildings. 

3. To determine the volume of grocery prod- 
ucts that could be handled by these firms in 
specific amounts of space. 

4. To examine the effect of volume on the 
decision to locate a wholesale grocery firm in a 
multiple-occupancy or a single-occupancy build- 
ing. 

5. To determine parking requirements for 



various sizes of firms in multiple-occupancy 
buildings. 

Warehouse operations were studied in 12 
grocery firms to develop the material discussed 
in this report. 

Productivity of warehousemen using various 
types of handling equipment was developed 
through the use of time studies and other in- 
dustrial engineering techniques. The productiv- 
ity of these employees does not always reach 
the levels indicated by the standard data pre- 
sented in this report. Examples of factors that 
may cause productivity to differ from a normal 
rate are defects in the organization of the par- 
ticular task and the skill, physical condition, 
and motivation of employees performing the 
task. 



DESCRIPTION OF FACILITIES 



Two basic types of grocery wholesale facili- 
ties used in urban food distribution centers are 
multiple-occupancy and single-occupancy build- 
ings. Each type of building serves the needs of 
a particular size of grocery wholesaler. 

Multiple- Occupancy Buildings 

A multiple-occupancy building is a wholesale 
facility that is designed to house several indi- 
vidual firms. This report is concerned princi- 
pally with this type of building. These build- 
ings, usually from 300 to 600 feet long and 100 
feet wide, are made up of several individual 
store units (fig. 1). Individual units are sepa- 
rated by full partitions extending from the 
front to the rear wall and from the floor to the 
roof. Partitions between units are usually 
waterproof and fireproof. They are removable 
to provide for future space adjustments by the 
wholesalers. 

Most multiple-occupancy buildings have ap- 
proximately 15 individual units, totaling about 
45,000 square feet of first fioorspace. Each 
standard grocery unit is 30 feet wide and 100 
feet deep, including a 14-foot covered rear plat- 
form. A mezzanine, 30 feet wide by 14 feet 
deep, is provided at the front of each unit. Each 
unit contains 2,580 square feet of first floor- 
space, 420 square feet of rear platform space, 
and 420 square feet of mezzanine space, for a 
total of 3,420 square feet. The ceiling height 



allows a minimum of 21 feet of clear stacking 
height except under the mezzanine. Construc- 
tion is clear span from the mezzanine to the 
rear wall. 

The front of the unit has two doorways, 45 
inches above the pavement, at truck-bed height. 
Overhead doors, 8 by 8 feet, are installed in 
these doorways. Weather seals could be pro- 
vided at the front doorways to prevent heat 
loss during loading and unloading in cold 
weather. A 6-foot overhang is provided along 
the front of the unit to protect products and 
workers during inclement weather. Each firm 
would be provided with a pedestrian access 
door at street level which would open to stairs 
leading to the first floor of the unit and the 
mezzanine. The mezzanine is for offices, light 
storage, and other uses. 

The rear platform is the continuous length of 
the building and 45 inches above the pavement, 
at conventional railroad car-bed height. It is 
covered by a roof the width of the platform. 
Vertical rubber bumper strips should be at- 
tached to the building at both the front and 
rear to prevent damage by trucks. 

Rails should be set into the pavement at the 
rear platform of the multiple-occupancy build- 
ing to permit access to the platform by trucks 
and to facilitate cleaning the street. Double 
tracks would provide extra capacity for unu- 
sual rail receiving demands during peak peri- 



MARKETING RESEARCH REPORT 927, U.S. DEPARTMENT OF AGRICULTURE 



odg, and the extra track could be used to unload 
directly from rail to trucks, The extra track 
would more often be used for switching opera- 
tions, however, and not for receiving rail ship- 
ments. 

Interior layouts of individual units are de- 
signed to meet the general needs of tenant 
firms. Typical layouts are discussed in a later 
section. Many firms will use pallet racks, how- 
ever, and the first floor should be designed to 
support the resulting weight. The mezzanine 
floor should be capable of supporting office 
equipment and light storage. 

Gas or electric space heaters are used for 
heating. Thermostats should be centrally lo- 
cated for efficient control of temperature. 

Interiors of the units should be well lighted. 
An illumination of 10 to 15 foot-candles should 
be satisfactory on the first floor, but 15 to 20 
foot-candles should be provided for office space 
and for repack operations (repacking small 
quantities of products for shipment). 3 Central 
control for utilities should be conveniently lo- 
cated. 

If frozen food handling is anticipated, floors 
should be constructed and insulated to prevent 
frost heaving. 

Single-Occupancy Buildings 
Because of the volume of products handled 
and the space required, some institutional 
wholesale grocers cannot operate efficiently in 
multiple-occupancy buildings. Such firms 
usually require a single building designed to 
serve their own particular needs 

hniwPV Sh T a typical 8i ^occupancy 
building for a wholesale grocer. This building 
is designed to serve a s . ngle fim ^ ff 

ventional grocery items, dairy products! and 
frozen foods. It is divided into two main areas 
to provide for the needs of the wholesaler: one 
unre ngerated area for dry storage and other 
needs and one area for refrigerated storage. 
* f T U ngemted area measures 350 by 280 






offices. It also includes a combination truck re- 
ceiving and shipping area, a separate truck 
receiving area, an enclosed rail line, and a 
rail receiving area. Overhead doors open onto 
the truck receiving and shipping areas An 
open platform is provided at the rail receiving 
area, eliminating the need for locating railcars 
at door openings. Stairs provide access to the 
mezzanine. Twenty-one feet of clear space from 
floor to ceiling is available in all parts of this 
section, with the exception of the area under 
the mezzanine. Ceilings under the mezzanine 
are approximately 12 feet high. Floor heights 
are 45 inches above ground level. 

The refrigerated storage area measures 130 
by 160 feet and includes both a freezer and a 
cooler. Insulated doors with retractable shelters 
open onto an enclosed rail siding. A separate 
truck receiving and shipping area is available 
adjacent to the refrigerated storage area to 
allow frozen products to be moved directly be- 
tween storage and trucks without crossing an 
unrefngerated area. Insulated retractable seals 
are provided for these doorways. A doorway is 
provided to the rest of the warehouse to allow 
the assembly of mixed loads. Floors are con- 
structed to prevent frost heaving. Refrigera- 
tion equipment is located in a separate room A 
minimum of 21 feet of clear space is available 
throughout the refrigerated storage area. Floor 
heights are 55 inches above ground level at the 
rail platform to allow receipts from frozen food 
cars. 

Adequate lighting should be provided over 
the order selection aisles in both dry and re- 
frigerated storage areas. Lighting levels recom- 
mended for multiple-occupancy buildings would 
be adequate for single-occupancy buildings. 

This warehouse is designed to handle an an- 
nual volume of approximately $20 million in 
grocery products, $11 million in frozen foods, 
and $170,000 in dairy products. Additional vol- 
ume could be handled by building more ware- 
house space in the expansion areas shown in 
figure 2. Both the dry and refrigerated storage 
areas have separate expansion areas. Expan- 
sion areas are located so that future building 
will not disturb existing operations in the 
warehouse, or the facilities for receiving and 
shipping by truck and rail. 



WAREHOUSE LAYOUT AND EQUIPMENT FOR GROCERS IN MULTIPLE-OCCUPANCY BUILDINGS 5 

HANDLING EQUIPMENT 



o 
o 




IN 



i 



i i_ 



FEET 

-i v 
10 20 30 



'1 MARKETING RESEARCH REPORT 927, U.S. DEPARTMENT OF AGRICULTURE 

ods, and the extra track could be used to unload offices. It also includes a combination truck re- 
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HANDLING EQUIPMENT 



Two main types of materials-handling equip- 
ment in multiple-occupancy buildings are fork- 
lift trucks and order selection equipment. 

Forklift Trucks 

Wholesalers planning to use a multiple-occu- 
pancy building for their warehousing operation 
should give particular consideration to their 
choice of forklift trucks. This equipment can 
greatly influence the layout of their facilities 
and their warehousing costs. The wholesaler 
needs to know what types of forklift trucks are 
available and how each type will affect the lay- 
out of the building and his warehousing costs 
and business profits. 

Types of Forklift Trucks 

Three types of forklift trucks can be used 
in multiple-occupancy buildings counterbal- 
anced, straddle, and extendable. Figure 3 shows 
typical examples of these forklift trucks with 
the type of pallet that each requires for opera- 
tion. 

Counterbalanced forklift trucks require a 
10-foot-wide aisle in which to operate. This 
type of forklift truck uses a conventional pallet 
with the top and bottom surfaces having the 
same dimensions. 

The straddle forklift truck can operate in a 
7i/^-foot-wide aisle. This truck has outriggers 
that straddle the pallet as the load is lifted. 
Because the weight of the load is behind the 
wheels of the outriggers, a short truck is possi- 
ble. Since the truck is short, it can make a right 
angle turn in a narrow aisle. A straddle forklift 
truck requires a special "single wing" pallet, 
The bottom surface of this pallet is smaller 
than the top to allow outriggers to straddle the 
pallet. 

Extendable forklift trucks can also operate 
in a ty^-foot-wide aisle. This type of truck has 
forks mounted on a scissorlike mechanism so 
that they may be extended beyond the outrig- 
gers. Such a design enables the truck to 
"reach" out to pick up or set down loads with- 
out the outriggers having to straddle the load. 
Since the extendable forklift truck does not 
have to straddle its load, it can use the conven- 
tional pallets easily. 



All the forklift equipment discussed in this 
report is assumed to be electrically powered. 
Butane and gasoline forklift trucks are availa- 
ble, but these types of trucks produce exhaust 
fumes which might pose a safety hazard in the 
limited space of a single unit. As multiple-occu- 
pancy buildings are divided into individual 
units, they are usually not equipped with high- 
capacity ventilation systems. 

Several features are common to all three 
types of forklifts to be discussed. All are avail- 
able with a wide range of motor and battery 
sizes, as well as with numerous accessories and 
with certain optional features that increase 
their efficiency and safe use in warehousing op- 
erations. All are designed to allow the operator 
to ride while the equipment is in motion. All 
can handle the pallet most commonly used by 
institutional wholesale grocers, which is 40 
inches deep, 32 inches wide, and 6 inches high. 
All can raise a 2,000-pound load of products 
five pallet positions high, with a maximum lift 
of 205 inches. All are equipped with overhead 
guards to protect the driver. 

Layouts With Different Types 
of Forklift Trucks 

Firms using counterbalanced forklift trucks 
in multiple-occupancy buildings will have less 
floorspace available for storage and fewer 
aisles than firms using straddle or extendable 
forklift trucks. The amount of floorspace avail- 
able for storage and the number of aisles will 
affect both the annual volume that a wholesaler 
can handle and the number of selection fronts 
available for order picking. (Selection fronts 
are the number of spaces available on the aisle 
for positioning items for selection. In this re- 
port, comparisons of selection fronts are made 
on the basis of pallet positions adjacent to the 
aisle and low enough for selection.) 

Figure 4 shows two layouts that are suitable 
for an institutional wholesale grocery firm 
occupying five units of a multiple-occupancy 
building. Layouts recommended for various 
sizes of firms in multiple-occupancy buildings 
are discussed in a later section of this report. 
The layout in figure 4 A is designed for a whole- 
saler who will use a counterbalanced forklift 
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\d in multiple-occupancy buildings: A, Counterbalanced forklift truck 
klift truck with single-wing pallet; C, extendable forklift truck with con- 
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truck for his warehousing operations, while 
figure 4 B shows a layout designed for a whole- 
saler who will use straddle or extendable fork- 
lift trucks. 

Table 1 shows the number of aisles, floor- 
space used for aisles, annual volume, and num- 
ber of selection fronts available for use for a 
wholesaler occupying five units in a multiple-oc- 
cupancy building, by type of forklift truck 
used. (These data are based on the layouts 
shown in figure 4.) 

When a counterbalanced forklift truck ia 
used, 5,997 square feet of aisle space is required 
as compared with 5,578 square feet when strad- 
dle or extendable forklift trucks are used a 
difference of 419 square feet. The additional 
space used for aisles when a counterbalanced 
forklift truck is used results in a reduction of 
approximately 555 tons in a wholesaler's an- 
nual volume. 

The table also shows that using counterbal- 
anced forklift trucks causes the loss of approxi- 
mately 836 selection fronts in a five-unit facil- 
ity. Using straddle and extendable forklifts not 
only allows additional selection 'from pallet 
racks, but also provides still more selection by 
freeing space for shelving to handle items 
stocked in less than pallet quantities, The loca- 
tion and arrangement of these shelves is shown 



in figure 4 B. Space is not available for shelv- 
ing when counterbalanced equipment is used. 

An institutional wholesale grocer should 
know the number of selection fronts that are 
available. Table 2 shows the number of differ- 
ent items that might be handled by a grocery 
wholesaler in a multiple-occupancy building. Of 
the 1,087 items handled, 171 items could be 
handled on shelves or in a repack area. The 
rest, 916 items, would be stored on pallets, ei- 
ther in racks or in a bulk storage area. 

Cost of Using the Different Types 
of Forklift Trucks 

Three costs associated with forklift operation 
are equipment, labor, and facility. Each can "be 
expressed as the cost required for a forklift to 
move a loaded pallet from the receiving area to 
storage and return empty to the receiving area. 
These three costs combined form the total cost 
of using a particular forklift truck. The gro- 
cery wholesaler should study the total costs 
carefully to determine which type of forklift 
equipment would be the most economical for his 
use. The costs in this section have been based 
on costs for a firm using five units of a multi- 
ple-occupancy building. 

A forklift truck will be used in a grocery 
firm for moving incoming products to storage 



TABLE 1. Aisle space, anmtal volume handled, and selection fronts avail- 
able for a 5-unit facility of a 'tnulliple-occtipancy building, by type of 
forklift truck used, 1 
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8,166 


1,161 
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1 Bnsod on the layout for a wholesaler using a counterbalanced forklift truck (fig. 4A) and 
the layout for a wholesaler using either a straddle or extendable forklift truck (fig. 4B), 

2 Includes one aisle parallel to the rail platform (fig. 4), Excludes selection from bulk storage 
areas. 

3 The space under the mezzanine is not high enough for pallet racka and not considered in 
this comparison. 

* Baaed on the firat floorspace in the interior of a 5-unit facility of a multiple-occupancy build- 
ing, excluding space for aisles, stairs, and the receiving, shipping, and order assembly area. 

6 Based on the use of 6-high pallet racks, floor alota, 40- by 32-Inch pallets, an average load 
in storage of 0.382 ton per pallet, and an average inventory turnover of 10 timea a year. 

' Based on selection from the bottom 8 pallets. 
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TABLE 2. Dry grocery items handled by institutional wholesaler, by 
type of storage required 1 



Item 



Stored in Stored on Total 
repack area pallets z stored 

or on shelves 



No. No. 

Baking powder.. 2 

Cakes, cookies, crackers 29 

Catsups, sauces, mayonnaise, dressings 74 

Cereals o 29 

Chinese foods 8 

Cheese o g 

Chocolate and cocoa 12 2 

Coconut 5 o 

Coffee Q fj 

Dietetic foods o 33 

Baby food __ _ 6 

Eggs 4 

Fish and seafood -canned o 16 

Flour and flour mixes Q 48 

Frostinga Q % 

Fruits -canned Q ^ 

Fruits -dried .-'._""_"__" 4 

Gelatins, puddings, toppings .12 2 

Pie fillings !'__""" 14 

Jellies, jams, preserves _ Q go 

Juices """""_" 60 

Macaroni, noodles, spaghetti, n AK 

Ravioli ;;;-; J 4 

Milk and milk products _ HO 

Nuts :"::::::::::::" I I 

Oil, shortening, margarine __ o 20 

Olives, pickles, pickle relishes "" n 

Rice ~~ " " 51 

Salt, salt substitutes, pepper, soda,. " 4 R 

Soups, soup mix, bases _~ Q " 

Spices, flavorings, colorings, seasonings 111 J 

Starches _ jj 

Sugar, sugar substitutes """" 1n J 

Syrups, molasses... " 8 

Tea :_";_";_- 7 

Vegetables - canned ._ ? 7 

Vegetables - dried ? 106 

Supplies ~"_ 22 

Insecticides """ " 

Mops, mop heads .~"_~~ ? 

Soaps, powders 

Paper goods -------- 

Paper plates, 

Total.. 



"1 depend on the business practices of individual 
''~ """** ""* us mciuaea in this category, 



No. 
2 

29 

74 

29 

8 

3 

14 
5 
7 

33 
6 
4 

16 

48 
2 

57 
4 

14 

14 

as 

GO 

46 
4 

10 

8 

20 

51 



12 

53 

111 

6 
18 

7 

7 

106 
22 
21 
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and for rehandling products in the storage 
area. Since the greatest part of its use will be 
for moving incoming- products to storage, com- 
parisons of the different types of forklift trucks 
will be based on this use. 

Equipment and labor costs, To calculate the 
equipment and labor coats, the cycle time for 
each forklift truck must be determined. (Cycle 
time is the time required for a receiving cycle- 
that is, the movement of a forklift truck in 
transporting a loaded pallet to storage and re- 
turning empty to the point of receipt.) These 
cycle timea were developed from time studies of 
each type of forklift in actual operation. Each 
cycle time represents both total labor require- 
ment and total elapsed time for the receiving 
operation. 



Each type of forklift truck has a different 
cycle time. Table 3 summarizes typical cycle 
times for counterbalanced, straddle, and ex- 
tendable forklift trucks, based on a travel dis- 
tance between receiving and storage of 75 feet 
each way. The average travel distance was de- 
termined by averaging distances traveled over 
typical routes from the doorways at the receiv- 
ing area to the storage locations and return. 
Use of a counterbalanced forklift truck re- 
quires a total of 1.08 man-minutes to complete 
a cycle. The straddle and the extendable fork- 
lift trucks require 1.22 and 1.38 man-minutes, 
respectively, to complete the same cycle. 

The higher speed of the counterbalanced 
forklift truck results in a shorter cycle time 
than with either the straddle or extendable 



TABLE 3 .-Cycle times for selected types of forklift trucks used by 
an watrtutwwl ivholesale grocery firm in a S^nit facility of a 
ci-plc-occupancy building * 

Labor required for 



Element 


Counter- 
balanced 
forklift 

truck 


Straddle 
forklift 

truck 


Extendable 
forklift 
truck 


Pick up load in receiving area. . 


Man- 
minutes 
11 


Man- 
minttles 


Man- 
mimites 


Transport load to storage a 


1 2fi 






Sot down load in storage . 


do 






Return empty to receiving area * 


18 23 




,69 










Total 








. 






.38 



I reductive timo. Includes 10-percent allowance for fatigue and personal needs. 
Cycle times arc based on the UBO of conventional and drive-in pallet racks, Cycle time 
ia dofined as the time required for a receiving cycle: the movement of a forklift truck in 
transporting a loaded pallet to atorngo and returning empty to the point of receipt and 
Includes nil the elements listed, Basic time data developed from research outlined in 
U.S. Dopfc. Agr,, Mktjr. Res. Hpt. 622, Storing.' Fruits and Vegetables on Pullets in 
Wholesale Warehouses, 1D04. Lift height adjusted to maximum of 192 inches, 
reflecting pallet rack heights in a multiple-occupancy building. 

a Travel distance (one way) 75 feet. 

Productive time (minutes) = 0,00273 X distance </eot)-|-0,050. 

< Productive time (minutesHO.OQSSlXdistance (feet)-|-0.029. 

6 Productive timo (minutes)- 0.00888 X distance (feet) +0.019. 

" Productive timo (minutes) 0.00216 X distance (leot)+0,OB8. 

T Productive time (mlnutes)Q.OQ312xdistanc0 (feot)-f-0,046, 

1 Productive time (mlnut&a)=>Q.00360Xdiatance <feet)+0.027. 
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.Era time required by the ex- 
;"i ro.-jiilts from its additional 
jikkiiiK up and setting down 



i/.t'* the total equipment cost 
..rb.'ilanced, straddle, and ex- 
urks used in a multiple-oceu- 
e per minute ownership and 
r ' auh forklift was multiplied 
j (table 3) to calculate the 

in.-. -i of each forklift affect its 
fite counterbalanced forklift 
0,'tt motor and battery, costs 
1 he simple design and low 
I" forklift results in the low- 
t per cycle ($0.017). A com- 
<iiu high ownership and op- 
Uie i-quipment cost per cycle 
's'klift truck to equal that of 
-.! forklift truck. 

>.** the equipment and labor 
te* three types of forklifts. 
;.-n calculated by multiplying 
^ J H * r man-hour by the appli- 
table 3. Total equipment 
tn tho counterbalanced and 
" m "**are about the same, 
f^pcaively, per cycle. The 
iiil'or coats for extendable 

"ii.sjderably higher, $0.140 

* pl 'f c ^ vde higher than for 

^JiN per cycle higher than 
'^i rorklift trucks. 

'' JllHt (>f th e three costs as- 
! l operation is the cost of 
a ^* b 8how s the facility 

"' HlUty yif ,. , i,. . J 



lecting the type that should bo nod in i\ g ro> 
eery multiple-occupancy building. Tablu 7 niv . 
sents the total cycle costs for a whohumlop 
counterbalanced, straddle, or extendable! _,_ 
lift trucks in a five-unit facility of a multiple- 
occupancy building. 

The forklift used haa a considemblc impact 
on the total cost of receiving products in 
a wholesale grocery nuiltiple-occupjuicy build- 
ing. Counterbalance equipment cowts approxi- 
mately $1.516 per cycle; the narrow nialc Htrnd- 
dle and extendable equipment arcs Homuwhat 
less expensive to operate, $1.420 and $l.d46 pel- 
cycle, respectively (fig. 7). Labor uofltft por 
cycle are lower when counterbahincod equip- 
raent is used, but this reduction is of foot by 
additional equipment cost and loaa of Htoraao 
space. 

Total cycle costs for the various typos of 
forklift equipment will affect the overall opera, 
tmg costs of institutional grocer.. ObvlouBly, 

^^^^^$ 

nno-S-n ^f _ i- till vJJJCZ HL111C' 

costs of a particular firm, such as the firm's 
businesB circumstances, the products it ha I 
and its operating practices. ' 

Efficient utilization of storage a , Mlw and 
maximum opportunity f or selection w"ro 
most important factors considered in ov Uu 
'ng the relative merits of the "" ' ovall 't- 



Selecting a Forklift Truck 



used - 

annual building 
f mber of pallet ^ 
Placed in the facility 
- of p a net s pi ace d 
the an 



tf - * 

pounds). 

'; j; al <'oat of each forklift 
(J S-'Jf'JTp ide tho basis for se- 



n nd 

a -hoMsae, a 1 " 31 ' 6110118 " 18 - CMta ' 

when compared wi 

anced forklift. The 

has certain operation^ 

straddle 

let and 

Placing p a]Ietg , peia 01 greater control in 

racks. For these r ason? *"*" f 
that use of " 



' cou "tei'l)al. 
forkltft ^'uck 
ov tho 



tha ' llst S a ddleTorkK^' cI f ShtIy hi ffh P1 co s t 
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Equipment 


One counterbalanced forklift truck 
with overhead guard (2,000-lb 
capacity, electric, rider type, 205- 
in. lift), 
Battery, 540 a*-r., 17.60 kw.-hr.__ 
Charger 


1 


One straddle forklift truck with over- 
head guard (2,000-lb. capacity elec- 
tric, rider type, 205-in. Hft). 
Battery, 540 a.-r. 12.58 kw.-hr__ 
Charger 


1 


One extendable forklift truck with 
overhead guard (2,000-lb. capacity, 
electric, rider type, 205-in. lift). 
Battery, 540 a.-r., 12.58 kw.-hr. , _ 
Charger ._ 


1 


1 "La accordance with U.S. Int. Rev. Ser 
2 Manufacturers' estimates, 1969, 
3 Power costs for battery charging of elec 
(kw.-hr.) x discharge rate per hour (10 per 
use per year (2,000) equals power costs (< 
* Mamtenanee costs were computed at : 
5 See table 3. Equipment costs per cycle 



carried 
be 



REPORT 

: quipment 

Products to storage i s nil h, 
b"" operations th at y 



TABLE 



buildine, 
era 



dead 



ers may choose from 




* 

***** facility o 
ing J 



tmcks used by 
groce^ fy. m in a 

build- 




"ndta. Ue ta, 
E " d , fon ^"eel hand- 
Vehlcles wollld 

for 



- u f"^ OJ 

forklift truck 



Counterbalanced 
Straddle... 

Extendable 



electing the 



Equipment 

C0st Per Labor 
cycle i 



Total 



order selection 

com P"<*ted than 



Dollars 
0.023 

.017 
.023 

. 


. 

0.092 
.103 
.117 



Dollars 
0.115 
.120 
.140 



by 

Aisle width, 
choice rf 

main he S am e 
^lection 




earch 



- 

SeleCti 

are fixed 

3 uU 

c type of 

research , v f 5' Previ " 3 De P rt - 

ul ofvf- th Y ela 

ofanou3 tJTes of 

a Thi3 



ccat3 for ro 



, such 



0.70 



=55.09 p er man-hour 



- 
' Sin8:le - flo re- 

represented by 



TABLE 6- 

" 




two-the t e 

trucks-are still ; 
"eel 



-wheel hand 
The 

with 



Type of forklift truck 



Counterbalanced 
Straddle ' 

Extendable _~ 



Pallet 
loads 

received 
Annually i 

. 

Number 

19,900 
21,350 
21,350 



Annual Cost of 

* 'or facility 

6-unit pe r cycle 

facility 3 



Dollars 
27,885 
27,885 
27,885 



Dollars 
1.401 
1.306 
1,306 





Counterbalanced 
Straddle 

Extendable " 



Dollar 



^ D ^ ^llars 



0.092 
.103 



J '401 1,516 
1.306 1.426 
1,306 



sale firm. 



. 

for the cited rents fn. 
B ' S f r 




. 

3 See table 6. 
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D 





FIGURE 5. Selection vehicles used in institutional grocery warehouse facilities: A, Clamp truck; B pallet jack- 
C> two-wheel handtruekj D, semiUve skid with jack; E, dead skid with jack; F, four-wheel handtruck. ' 
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selection equipment has a low initial cost and a 
low maintenance cost. In addition, it is more 
versatile and can be used in both receiving and 
shipping. A serious disadvantage of the two- 
wheel handtruck in order selection, however, is 
that it will accommodate only a limited amount 
of weight and bulk. Hence, nearly 85 percent 
more travel time is required for this truck com- 
pared with the four-wheel handtruck/ 1 The 
four-wheel handtruck has the same advantages 
as listed for the two-wheel handtruck, plus the 
advantage of being able to carry approximately 
three or four times as much weight and bulk as 
the two-wheel handtruck. In order selection, 
this means fewer trips to the shipping and 
order assembly areas with assembled orders. 

Other types of selection equipment, such as 
manual pallet jacks, have limited use because of 
their specialized application. Pallet jacks are 
used when the products are delivered to cus- 
tomers on pallets. With this equipment, loaded 
pallets are moved directly into the delivery 
truck and unloaded directly at the food service 
outlet. This situation does not arise often for 
smaller institutional grocery wholesalers. Gro- 
cery firms more often use pallet jacks and pal- 
lets when an entire day's orders are selected 
before delivery trucks are loaded. 

Even when a complete shift's orders must be 
stored, pallet jacks and pallets result in higher 
costs. Using pallet jacks and pallets for order 
assembly requires an initial investment of $208 
more than would be required with four-wheel 
handtrucks. This comparison of initial invest- 
ment is based on using three order selectors per 
truck, each selector loading a total of four 
handtrucks. Twelve handtrucks, at $75 each, 
would be required to load a moderate size deliv- 



ery truck, for a total investment of $900. Se- 
lecting with pallet jacks would also require 
four order selectors per truck. Each selector 
and the supervisor-checker would require one 
pallet jack, at $265 each, as well as a total of 12 
pallets, at $4 each. The investment for this 
selection system would total $1,108. 

Pallet jacks and pallets used for order selec- 
tion only do not offer any advantage in capacity 
over four-wheel handtrucks, as both types of 
equipment can carry approximately the same 
quantity of products per trip to the shipping 
and order assembly area. A few firms have used 
powered pallet jacks for order selection. They 
found that the speed and ease of travel of this 
equipment did not offset its high cost. Findings 
from a previous study indicate that a 50,000- 
square-foot warehouse is needed to justify pow- 
ered selection equipment. (See reference listed 
in footnote 2, par. 3.) 

Other selection equipment has limited use for 
various reasons. Clamp trucks often damage 
the bottom case during pickup and have limited 
capacity. Dead and semilive skids require man- 
ual or powered jacks to move over a selection 
route or out of a delivery truck. Neither type of 
skid has a larger capacity than a four-wheel 
handtruck. Wholesalers using such equipment 
usually have purchased their skids and jacks 
from industrial firms or food wholesalers that 
have acquired more modern handling equip- 
ment. 

Conveyor systems have been used for select- 
ing orders as well ns for receiving in older, 
usually multistory, warehouses. Figure 6 shows 
several parts of such a system in operation. 
This type of handling system generally is not 
used in warehouses with high ceilings. 



LAYOUT AND VOLUME HANDLED 



The layout (internal arrangement) of whole- 
sale facilities in grocery multiple-occupancy 
buildings is affected by the volume of products 
handled. Although different firms may use simi- 
lar forklift trucks and selection equipment, the 
arrangement of the overall layout of wholesale 
facilities will differ to reflect the individual 
wholesaler's sales volume. The layouts dis- 
cussed in this section represent the specific fa- 
B See footnote 2, par. 2. 



cility needs of various sizes of firms that may 
locate in grocery multiple-occupancy buildings. 
Particular business conditions or local circum- 
stances may require changes in these arrange- 
ments. 

All the layouts for individual firms are based 
on the standard grocery unit and multiple-occu- 
pancy buildings shown in figure 1. As a firm 
needs more space, several adjacent units can be 
used for expansion. 
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BN-3131, BN-3142 

FIGURE 6, Conveyor systems in use in wholesale grocery operations for A, receiving and B t truck loading. 
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Layout 

All institutional wholesale grocers have cer- 
tain common needs in multiple-occupancy build- 
ings. Regardless of the firm's size, space must 
be provided for receiving, checking, and truck 
loading. Offices and restrooms must also be in- 
cluded in the layout. Some firms may decide 
they need the additional security of an optional 
repack room (a room where items handled in 
small quantities can be repacked into contain- 
ers for shipment to the wholesaler's customers) 
to safeguard spices and other small and expen- 
sive products. In addition, space and equipment 
must be provided for storing all products be- 
tween receipt and sale. Aisles in the storage 
area must be wide enough for efficient han- 
dling. 

To meet these common needs, the layouts 
presented in this report share many common 
features. Sufficient space is available for receiv- 
ing, checking, and truck-loading operations. 
Two areas are available for these purposes- 
one at the front of the unit, under the mezza- 
nine, and one on the rail platform. These areas 
are intended to provide space for separating 
the palletizing of incoming products from the 
movement of loaded pallets to storage in the 
receiving operation, and to separate selection 
and truck-loading operations in order assembly. 
The area under the mezzanine is also used for 
stairs to the mezzanine, a first floor restroom, 
and temporary pallet storage. 

Sufficient apace is available on the mezzanine 
for offices, restrooms, and, if needed, repack 
rooms. These areas do not require high ceilings 
and are separated from actual warehouse oper- 
ations. Locating these areas on a mezzanine 
frees valuable first floorspace for more produc- 
tive use. 

Four types of storage used by all firms in 
multiple-occupancy buildings are bulk storage 
storage on drive-in pallet racks, storage on con- 
ventional pallet racks, and shelf storage of 
handstacked products. 

Products to be stored in bulk storage areas 
would be received in large quantities, pallet- 
ized, and moved directly to storage. There, the 
fully loaded pallets would be stacked, one on 
top of the other, from floor to ceiling. No provi- 
sion for order selection would be provided in 



this area. When the products are needed, they 
would be moved from the bulk storage areas 
and placed in the conventional pallet racks used 
for selection. 

Drive-in pallet racks (fig. 7) may be used to 
store large quantities of products, such as flour 
sugar, cereals, and paper, that might be dam- 
aged by stacking pallets one over the other. 
such racks can be used for order selection and 
consist of horizontal rails connected to vertical 
supporting members. The rails are arranged 
perpendicular to the selection aisle and support 
pallets, one high, in the rack. Stacking height 
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FIGURE 7 Drive-in pallet rack. 
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may be adjusted by changing the height and 
spacing of the rails. Drive-in pallet racks often 
extend several pallets deep from an aisle and 
may be as high as the ceiling allows. They are 
closed at the back and may be placed against 
each other. 

One version of a drive-in pallet rack occa- 
sionally used by institutional grocery wholesal- 
ers is the drive-through rack (fig. 8). This rack 
is similar in appearance to the drive-in rack, 
but it is open and may be entered at both ends. 
A drive-through pallet rack is secured to the 
floor and ceiling. This type of pallet rack offers 



CEILING 




some additional flexibility in storing large 
quantities of products. 

The most common method of high-stacked 
storage is in conventional pallet racks. Figure 9 
shows a conventional pallet rack arranged for 
maximum selection. These racks consist of hori- 
zontal bars connected to upright supporting 
members. The bars, which are parallel to the 
selection aisle, support pallet loads of products. 
Stacking heights can be changed in conven- 
tional pallet racks by adjusting the height of 
the bars. These racks can be altered to form 
shelving by replacing pallets with plywood 
sheets. Conventional pallet racks extend only 
one pallet deep from the aisles and several pal- 
lets high. Pallets in reserve storage may be 
placed one on top of the other over the highest 
supporting bar. Stacking height may vary on 
these pallets. Pallet racks of this type are 
usually arranged back to back, with all pallets 
directly accessible from a selection aisle. 

When many items are being handled in less 
than pallet quantities, the wholesaler may wish 
to use metal shelves. The selection would be 
similar to that from a conventional pallet rack. 

Aisles in the storage area will be wide 
enough to allow order selectors with their 
equipment to pass each other as well as a fork- 
lift truck. Several selectors and a forklift truck 
may be working in the storage area at one time 
and the forklift may need to pass the selection 
equipment in an aisle, Aisles 7^fc feet wide per- 
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FIGURE 8. Drive-through pallet rack. 



FIGURE 9. Conventional pallet rack. 
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mit two selectors with their equipment to pass 
each other, and one selector, with his equip- 
ment, to pass a f orklif t truck. 

Figure 10 shows the internal arrangement 
for a firm using two grocery units for its 
wholesale facility. The two units, combined, 
measure 60 by 100 feet. The arrangement 
shown provides an 840-square-foot truck re- 
ceiving, shipping, and order assembly area 
under an overhead mezzanine. An optional 
repack room is also located under the mezzan- 
ine. This room is shown in figure 11, 

Products would be checked at this location 
before being- loaded into delivery trucks. Four 
trucks could be loaded at the same time, 
though, in practice, one or more of the doors at 
this location would be used for receiving opera- 
tions during the day shift. Approximately 4,320 
square feet are available in the interior of the 
unit for high-stacked storage. Conventional pal- 
let racks are arranged in this space. A short 
conventional rack is located along the rear wall 
to allow maximum storage and number of selec- 
tion fronts available. 

A rear rail platform would permit direct rail 
shipments. It is unlikely that a two-unit gro- 
cery wholesaler would be receiving complete 
carloads of merchandise. The continuous plat- 
form would allow the firm to share incoming 
cars with other wholesaling firms in the same 
building. Approximately 840 square feet of rail 
platform space is available. Should the need 
arise, the rear platform could also be used for 
receiving truck shipments and pallet storage. 

The office and a second restroom for office 
employees are located on the mezzanine over 
the truck receiving, shipping, and order assem- 
bly area. Figure 12 shows an office layout for a 
two-unit wholesaler. Removable panels allow 
furniture and equipment to be lifted to the 
mezzanine by forklift. 

Figure 13 shows the internal arrangement 
for a three-unit institutional wholesale grocery 
facility. This facility, measuring 90 by 100 feet, 
would have approximately 1,260 square feet 
available under the mezzanine for a truck re- 
ceiving, shipping, and order assembly area, as 
well as a repack room (fig. 11). This area 
would be large enough for limited receiving and 
normal truck loading operations to be carried 



on at the same time. Six trucks could be served 
at the front of the facility. High-stacked stor- 
age would extend through the rest of the en- 
closed part of the wholesale facility. Approxi- 
mately 6,480 square feet of floorspace would be 
available for storage and order selection. The 
rack arrangement in this area would be similar 
to the design outlined for the two-unit firm. 

The rear platform provides approximately 
1,260 square feet of space for rail-receiving op- 
erations. A three-unit wholesaler may receive 
an occasional railcar of mixed products and 
sufficient space would be available to allow an 
entire boxcar to be unloaded at the wholesale 
facility. The continuous platform would allow 
the three-unit firm to share incoming rail ship- 
ments with other firms in the same multiple-oc- 
cupancy building. This platform space could 
also be used for truck receiving. 

Offices for the three-unit firm would be lo- 
cated on the mezzanine. A separate restroom 
would be available on the mezzanine for office 
employees. Figure 14 illustrates the office lay- 
out for a three-unit firm. 

Figure 15 illustrates an internal arrange- 
ment for an institutional grocery firm in four 
units, measuring 120 by 100 feet. Approxi- 
mately 1,680 square feet of space are available 
under the mezzanine for a truck receiving, 
shipping, and order assembly area. Eight 
trucks can be served at the front of the facility. 
Enough space is available for both receiving 
and loading operations to take place at the 
same time. Approximately 8,640 square feet of 
first floovspace is adjacent to the mezzanine for 
high-stacked storage and aisles. 

Storage methods in a four-unit facility would 
differ according to the amount of various prod- 
ucts kept in inventory. A firm using four units 
could be expected to receive some items in large 
quantities, and these products would be stored 
in the bulk storage area shown in figure 16, 
Moat of the items kept in inventory would be 
received a few pallet loads at a time and would 
be stored in the conventional pallet racks. Prod- 
ucts received in less than pallet quantities 
would be stored on metal shelves provided for 
this purpose. 

An open rail platform, totaling 1,680 square 
feet of floorspace, completes the wholesale facil- 
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FIGURE 10, Internal arrangement for an institutional wholesale grocery firm using- two units of a multiplt 
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ity. Approximately two railcars could be un- 
loaded on the platform at the same time. The 
continuous platform would allow the four-unit 
firm to share shipments with other firms in the 

nS% U ! ldm 1 g * Th ? rail P ] atform also could be 
used for truck receiving. 

The offices are designed for the anticipated 

fnrT5 le r i f ' Snd mana ^ eme nt employees 
for a four-unit firm. Figure 16 shows the office 
design an icipated for an institutional 



t 

the mezzanine for office employees 

A repack room would be located adjacent to 

epa:frlm^ UCtS ?*** ^ Deceived into th 
repack room through a door opening located 
over an aisle in the storage area PalleUoads ol 



incoming products would be lifted to the mez- 
zanine by a forklift truck. Repacked products 
would be sent to the first floor by a vertical 
conveyor. Figure 17 shows the design for an 
optional repack room to serve a f our-unit whole- 
saler, 

Figure 4 A shows a layout for an institu- 
tional grocery firm using five units of a multi- 
T C ^T y b . Unding for its ^olesale fadli- 
^ ^ ay Ut . Was used as the ba ^s for the 
previous discussions on the type of forklift 
equipment most suitable for use in a multiple- 
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Approximately 2,100 square feet of 
available under the mezzanine for a 
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ceiving, shipping, and order assembly area. 
Enough space is available for both receiving 
and loading operations to take place at the 
same time. Ten trucks can be accommodated at 
the front of the wholesale facility. 

Approximately 10,800 square feet of first 
floor space is available adjacent to the mezzan- 
ine for high-stacked storage and for aisles. 
Storage in this area would be arranged similar 
to that in a four-unit wholesale facility. Bulk 
storage areas are provided for products han- 
dled in large quantities. Other products would 
be stored in conventional racks. Products han- 
dled in less than pallet quantities would be 
stored on metal shelves. 

An open platform totaling 2,100 square feet 
of floorspace is available along the rear of the 
wholesale facility. This platform would allow 
three railcars to be loaded at the same time. 
The platform could be used for truck receiving 
when not being used for handling rail ship- 
ments. Rail shipments could be shared with 
other wholesalers along the continuous plat- 
form. 

Figure 18 shows an office arrangement that 
should be suitable for a firm using five units of 
a multiple-occupancy building. Men's and wom- 



en's restrooms would be available on the mez- 
zanine for the office employees. The layout for 
the repack room on the mezzanine would be 
essentially the same as that for a four-unit firm 

(fig. 17). 

Some institutional firms now using multiple- 
occupancy buildings have made efficient use of 
their facilities, while others have not. 

Figure 19 shows how some wholesalers use 
their facilities. Figure 19 A shows the front 
exterior of a multiple-occupancy building occu- 
pied by an institutional wholesaler. In this par- 
ticular design, an open platform approximately 
3 feet wide has been provided to allow for pe- 
destrian traffic among individual units. The 
doors shown in the photograph open into an 
order assembly area, A rail platform is at the 
rear of the building. Some of the doors shown' 
have been fitted with wooden panels which can 
swing out to shield against the wind during 
receiving and loading operations. 

Figure 19 B shows the bulk storage within a 
wholesale facility. This area features loaded 
pallets stacked from three to five high on both 
sides of an aisle. Racks are used to protect 
products from crushing on one side of the aisle. 
On the other aide of the aisle, the pallets are 
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FIGURE 12, Office layout for a firm in two units of a grocery multiple-occupancy building. 
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placed one directly on top of another as high as 
the ceiling will allow. Figure 19 C shows selec- 
tion of orders from conventional pallet racks 
and D, assembled orders waiting to be checked 
and loaded into delivery trucks. A wide area is 
available to allow several orders to be placed in 
temporary storage. This area is used for receiv- 
ing when not being used for delivery. Metal 
shelves are used in a repack room on a mezzan- 
ine (fig. 19 E). These shelves allow ample op- 
portunity for selecting spices, sauces, and other 
items handled in this institutional wholesaler's 
repack room. The congested aisles shown here 
would hamper order selectors. 



Volume Handled 

Table 8 shows inventory, selection fronts, an- 
nual volume, and sales of institutional grocery 
firms in two, three, four, and five units. This 
table is based on the following assumptions : 



1. The wholesaler using the units will make 
efficient use of his storage. 

2. Some products will have been selected 
from available pallets. 

3. Some reserve stock will have been partly 
exhausted. 

4. One-tenth of the annual sales will be in 
inventory at one time. 

5. Pallet racks will be used. 

6. Incoming products will be handled by nar- 
row-aisle forklift trucks. 

Based on these assumptions, a two-unit firm 
should be able to handle an annual volume of 
3,227 tons of grocery products, or sales of ap- 
proximately $1,290,800. A three-unit firm 
should be able to handle sales of 4,890 tons or 
$1,956,000; a four-unit firm, 6,494 tons or 
$2,597,600;' and a five-unit firm, 8,156 tons or 
$3,262,400. 



TABLE 8. Inventory, selection fronts, and annual volume and sales by number of units used by an 
institutional wholesale grocery firm in a multiple-occupancy building ' 



Units used per firm 


Average 

inventory 3 


Selection 
fronts 3 


Annual 
volume s 


Annual 

sales s 


2 


Tons 
322 7 


Number 


Tons 


Dollars 


3 


489 








4 










5 . 





















1 Based on the use of narrow-aisle handling equipment, 7^-foot aisles, and pallet racks placed perpendicular to the loading 
and receiving areaa. 

2 Based on the use of 5-high pallet racks, floor slots, 40- by 32-inch pallets, an average load in storage of 0.3S2 ton per 
pallet, and full utilization of available first floorspace. 

5 Based on selection from the bottom 3 pallets, using reduced loads on pallets to make more products available for selection. 
Selection from bulk storage is not considered. 

4 Based on a turnover rate of 10 times per year. 

6 Based on an average valuation of $400 per ton. 



VOLUME OF BUSINESS IN RELATION TO 
SELECTION OF BUILDING 



The institutional wholesaler must make cer- 
tain that he selects a building that best suits his 
needs, His annual sales volume, the anticipated 
rate of growth of his firm, and the cost of avail- 
able warehouse space should be carefully con- 
sidered in making his choice. 

If the wholesaler locates in space that does 
not allow adequately for expansion, he may 



soon find that his volume of business has out- 
grown his facility. Expansion can pose particu- 
lar problems for institutional firms housed in a 
multiple-occupancy building if they have not 
considered this factor in their selection of 
space. If they find that they need more space 
after their building has been completed and 
occupied, they may find that vacant units are 
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not available adjacent to their present facili- 
ties. Such firms may be forced to operate from 
scattered facilities or to move their entire 
warehouse operation to a single-occupancy 
building 1 . 

An institutional wholesaler who locates in fa- 
cilities that are too large for his volume of busi- 
ness would not be using his space efficiently and 
the profit from his business may not offset tbe 
cost of the excess space. 

A wholesaler who needs no more than 16,000 
square feet of warehouse space, including space 
for expansion, and whose annual sales volume 
is less than $3.3 million will probably find locat- 
ing in a multiple-occupancy building practical. 
Here, he would be able to share parking, truck 
maneuvering areas, rail spurs, and platforms 
with other wholesalers. 



A wholesaler who needs more than 15,000 
square feet of warehouse space would be one 
whose annual sales volume exceeds $3.3 million. 
Many firms of this size are operating success- 
fully in modern, single-occupancy buildings, 
This same sized firm would require six or more 
units in a multiple-occupancy building, making 
the wholesale facility almost twice as long as it 
is deep. Such a feature would require longer 
travel distances than would be necessary in the 
square design of the single-occupancy building, 
In addition, since the rail platform, mezzanine 
space, and truck receiving and shipping areas 
are fixed parts of the design of a multiple- occu- 
pancy building, a firm using an excessively 
large number of units may find itself with more 
space in these areas than it can use efficiently 
for warehouse operations. 



REQUIREMENTS FOR PARKING SPACE 



Institutional wholesalers deliver most or all 
of their volume, so they need space to park 
their delivery trucks. The space in front of the 
truck receiving doors of multiple-occupancy 
buildings would accommodate the delivery vehi- 
cles of most firms. If trucks were parked at 
other points along- the front of the building, 
they would either block stairs or interfere with 
warehousing activities. Firms that operate only 
one shift a day will need to reserve some of this 
parking space for receiving to permit unload- 
ing and loading operations to be carried on si- 
multaneously. 

Table 9 summarizes the peak parking- re- 
quirements for trucks for institutional grocery 
wholesalers in two, three, four, and five units of 
a grocery multiple-occupancy building during a 
typical week. 

This table is based on several assumptions : 

(1) No more than half the doors at the front 
of the building will be available for parking or 
loading operations at one time. The rest of the 
doors will be available for receiving. 

(2) The delivery trucks will have a capacity 
of 2i/ 2 tons. 

(3) Each truck will make two delivery runs 
each day. 

(4) The wholesaler will deliver each week an 
equal percentage of the annual volume. 



(5) A maximum of 25 percent of the weekly 
volume will be delivered during one day, 

TABLE 9. Truck parking requirements for 
various sizes of institutional grocery firms in 
imtltiple-occupancy buildings 

Avail- 
Weekly High Trucks able 
Size of facility volume * daily per apace in 
volume 2 firm 3 front of 
unit i 





Tons 

62 


Tons 
18 


Number Number 
3 4 




94 


24 


5 6 




125 


31 


6 8 




157 


39 


8 10 











1 Based on an even sale of grocery products throughout 
the year, 

3 Based on 26 percent of the weekly volume delivered in 
one day. 

3 Based on using 2J^-ton-capacity trucks, loaded to 
capacity, for 2 delivery runs per day. 

4 Based on using half the space in front of the truck- 
receiving doors in the multiple-occupancy building for 
parking. 

Based on these assumptions, no additional 
parking spaces for trucks would be required. 
However, supplementary parking of one apace 
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for each unit should be provided. This space 
would be for trucks belonging to outside firms 
that are waiting either to deliver products to 
the wholesaler or pick up purchases. The sup- 
plementary parking spaces should be located in 
the center of the 350-foot-wide street between 
multiple-occupancy buildings. They would be 
arranged in a single row, 50 feet deep, and 
extend the length of the street. 

In most urban food distribution centers, suf- 
ficient parking space for cars is provided for 
employees and visitors. The number of parking 
spaces needed for each multiple-occupancy 
building depends upon the number of people 
working for the firms housed in each building. 
Some employees will use car pools or public 
transportation. Therefore, providing a parking 
space for each employee is not necessary. One 
parking space for each two persons employed 
in the building will be sufficient. A two-unit 
institutional grocery firm would have five park- 
ing spaces for cars; a three-unit firm, six 
spaces; a four-unit firm, nine spaces; and a 
five-unit firm, 12 spaces. 

Table 10 summarizes the parking spaces 
needed for cars for wholesale institutional gro- 
cers in two, three, four, and five units of a 
multiple-occupancy building. It is based on in- 
terviews with institutional grocers during stud- 
ies of food distribution in urban areas. The dis- 
tribution of labor noted in the table relates only 
to parking requirements and should not be con- 
sidered in any way as a recommendation in re- 
gard to labor requirements for efficient opera- 
tion of a wholesale institutional grocery busi- 
ness. 
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